of macromolecules. The third enzyme, known for many years as arylsulphatase C, is firmly bound to the endoplasmic reticulum membrane and is almost certainly a sulphatase active in vivo towards steroid arylsulphates (see Dodgson & Rose, 1975; Rose, 198%) . This enzyme is therefore the only true mammalian arylsulphatase although it now seems that it may also be responsible for the well-recognized activity of the endoplasmic reticulum towards steroid alkylsulphates (Rose, 19823) .
The natural substrates are now recognized, but the enzymes are still routinely assayed with synthetic chromogenic arylsulphates, namely p-nitrocatechol sulphate for A and B and p-nitrophenyl sulphate or p-acetylphenyl sulphate for C. The enzymes, however, display some degree of cross-specificity towards these substrates and this has led to considerable confusion in enzyme identification, especially where the compounds have been used for their electron microscopic detection (Hopsu-Havu & Helminen, 1974 ).
An absolutely specific assay for enzyme C using pacetylphenyl sulphate in phosphate buffer (which will inhibit enzymes A and B) had been developed (Milsom et al., 1972) and was therefore potentially useful in electron microscopy. The method, however, required modification because the use of phosphate precluded the use of heavy-metal trapping agents. The specific assay of enzyme C without relying on phosphate has been investigated (unpublished work) and can be accomplished with a high degree of accuracy by choosing suitable conditions. This has provided a basis for the specific detection of the enzyme in whole tissues and subcellular fractions.
Studies on the distribution of enzyme C in rat liver using the method have confirmed the results of earlier cell fractionation work. Furthermore, the membrane localization of the enzyme is confirmed and from studies on the activity of pelleted microsomal fraction, activity is most likely located on or near the external surface (unpublished work). These observations supported the results of enzyme inhibition studies (Rose, 19823) . Variable amounts of activity were also occasionally seen in the nuclear membrane ( Fig. 1 ) and highly purified nuclear outer membrane preparations have been found to possess some arylsulphatase C activity (specific activity approx. 25% that of the endoplasmic reticulum). This had not been suspected previously (Milsom & Rose, 1970) .
The enzyme appears to be distributed throughout the cell but a pronounced deposition of product in particular regions of the endoplasmic reticulum, namely between clustered mitochondria in close proximity to the nucleus Fig. 1 . Localization of arylsulphatase C in male rat liver Pieces of fresh sliced tissue ( 1 mm3 ) were fixed 30 min in 3% glutaraldehyde in 0.1 Msodium cacodylate buffer, pH 7.4, and afterwards washed overnight in the same buffer, rinsed with water and then incubated with 12 mM-potassium p-acetylphenyl sulphate in 0.1 M;Tris/acetate buffer, pH 8.0, containing 24 mM-barium chloride, for 30min at 37 C. Postfixation was in osmium tetroxide, followed by dehydration and embedding in Araldite. 613th MEETING, CARDIFF was consistently observed (Fig. 1) . The possibility that this was purely an artefact of the technique, such as uneven futation or poor penetration, was shown to be unlikely. Also, although fixation is known to inhibit enzyme activity (up to 50% in 30min) a reduction in fixation time did not increase the amount of strongly reacting endoplasmic reticulum elsewhere in the cell. Perfusion fixation of the liver in situ for short periods (2min) likewise did not increase the amount of reaction. It seems likely therefore that either there are quantitative differences in the distribution of the enzyme in the endoplasmic reticulum of different regions or that it is more resistant to damage in some regions than in others.
The detection of the enzyme using a natural substrate such as oestrone sulphate must await the development of a more sensitive technique. The findings, however, suggest that the desulphation which follows the entry of oestrogen sulphoconjugates into the liver cell (Schwenk et al., 1979) may occur in regions of the endoplasmic reticulum of special significance either in the further metabolism of the steroid or in its interaction with the cell. Rose, 1982a,3; Burns, 1983) . The enzyme known for many years as arylsulphatase C (arylsulphate sulphohydrolase, EC 3.1.6.1) is now almost certainly responsible for the hydrolysis of both simple and steroid arylsulphates (Dolly et al., 1972) . The activity towards the steroid alkylsulphates, assumed to be a distinct enzyme, has many characteristics in common with arylsulphatase C so that activity towards all three substrate types might be attributable to one enzyme (Rose, 19823) . Early studies on arylsulphatase C suggested that it was a tightly bound lipoprotein complex dependent upon the membrane lipids for its activity (Dodgson et al., 1957; Dolly et al., 1972) . The importance of the lipid environment in regulating the activity of integral membrane bound enzymes, including some microsomal enzymes has been determined by observing breaks in the Arrhenius plots of their activities (Sandermann, 1978) . Preliminary studies on the microsoma1 sulphatases revealed two discontinuities, at 4-6°C and at 22-24"C, for the activities towards the steroid sulphates but only the lower one for the activity towards p-acetylphenyl sulphate (Table 1) . The breaks were similar to those reported for other microsomal enzymes, the lower one being considered to represent the effect of a general (Stier & Sackmann, 1973) and the upper one a physical change in the less mobile phospholipids. The difference between the sensitivities towards oestrone sulphate and p-acetylphenyl sulphate could be considered to represent differences in the size and hydrophobicity of the substrates, the latter being the smaller and more water soluble of the two. The effect of phospholipase C, known to remove up to 50% of the total lipids and cause a rearrangement of the remainder (Op den Kamp, 1979) , inhibited the activities by 30% and removed the upper discontinuity for dehydroepiandrosterone sulphate but only modified slightly that towards oestrone sulphate, moving it slightly upwards (Table 1) . These studies were extended by observing the effects Vol. 13
